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Abstract  23 

Background 24 

Mediastinitis is a rare but severe infection, defined as an inflammation of the connective tissues and 25 

structures within the mediastinum. Due to its proximity with vital structures, mediastinitis represents 26 

a highly morbid pathological process associated with a high risk of mortality. In most cases 27 

mediastinitis requires treatment in the intensive care unit.  28 

Objectives 29 

The goal of this narrative review is to highlight to the reader the clinical features of mediastinitis, to 30 

attempt to define each clinical scenario, to describe the responsible pathogens and finally to depict 31 

both the medical and surgical treatment. 32 

Sources  33 

We performed a literature search of the PubMed and Cochrane libraries, limited for articles 34 

published between January 2003 and December 2018, reporting on acute mediastinitis. 35 

Content 36 

The term covers different entities of different etiologies including deep sternal wound infection 37 

related to sternotomy; esophageal perforation or anastomosis leakage; and finally descending 38 

necrotizing mediastinitis often secondary to oropharyngeal abscess. The responsible pathogens and 39 

therefore subsequent management depends on the underlying etiology. Empirical antimicrobial 40 

therapy should cover the suspected microorganisms while surgery and supportive measures should 41 

aim to reduce the inoculum of pathogens by providing adequate drainage and debridement.  42 

Implications 43 

Literature concerning mediastinitis in the ICU is relatively scarce. Here we collated the evidence and 44 

reviewed the different causes and treatment options of acute mediastinitis with a particular focus on 45 

microbiological epidemiology. Future research in larger cohorts is needed to better understand the 46 

treatment of this difficult disease. 47 

 48 
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Introduction  49 

An otherwise healthy lumberjack was diagnosed with a tooth abscess. Despite being treated with a 50 

course of oral antibiotics and steroids the infection progressed and after two days he developed 51 

septic shock caused by descending necrotizing mediastinitis (DNM). This required extraction of the 52 

affected tooth, cervico-mediastinal debridement, a prolonged course of intravenous antibiotics and 53 

hospitalization in the Intensive Care Unit (ICU) for several weeks. It took almost three months before 54 

the patient fully recovered and was able to return to work. Although mediastinitis is rare, this 55 

vignette is typical and highlights the high level of morbidity and mortality that this severe infection 56 

can cause. 57 

The term “mediastinitis” refers to an infection of the mediastinum which can be caused by a range of 58 

different etiologies including deep sternal wound infection (DSWI) following sternotomy, esophageal 59 

perforation and DNM which is often secondary to an oropharyngeal abscess. The goal of this 60 

narrative review is to define each of these causes of mediastinitis, to describe the associated clinical 61 

features and responsible pathogens as well as discuss the medical and surgical treatment options. 62 

 63 

Method  64 

For the purpose of this review, an online literature search of the PubMed and Cochrane libraries was 65 

performed using the terms listed in the supplementary file 1. The search was limited to articles that 66 

were published in English, between January 2003 and December 2018 and included only human 67 

adult subjects. Initially the search was also limited to include only randomized controlled trials, meta-68 

analyses and observational studies. However, as this yielded an insufficient amount of high-quality 69 

data the search was subsequently expanded to include expert opinion papers, guidelines, 70 

recommendations and case series. Those articles that were not specifically written in the context of 71 

the ICU were also included if it was thought to be relevant to this review. Finally, the references of all 72 

of these articles identified in this expanded search were screened in order to identify any additional 73 
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relevant sources, regardless of publication date. Figure 1 shows the flow chart of the research 74 

process. All of the contributing authors had access to electronic versions of all of the articles 75 

identified.  76 

 77 

Definitions, epidemiology and risk factors  78 

The mediastinum is the area posterior to the sternum and anterior to the thoracic spinal column. It 79 

contains the heart and large vessels, trachea, esophagus, thymus and lymph nodes (Figure 2). 80 

Mediastinitis describes a process of either inflammation and/or infection of the connective tissues 81 

and structures contained within the mediastinum. Due to the vital nature of those structures 82 

contained within the mediastinum, mediastinitis is associated with a high degree of morbidity and 83 

mortality with most cases requiring admission and treatment in the ICU [1]. The three most common 84 

etiologies of mediastinitis are described below and include DSWI, esophageal perforation and DNM. 85 

 86 

Deep sternal wound infection  87 

DSWI describes a process by which the mediastinum becomes infected secondary to a deep wound 88 

infection following sternotomy. The Center for Disease Control defines DSWI as the presence of 89 

fever, chest pain or sternal instability with any one of the following: Purulent discharge from the 90 

operative wound; mediastinal widening on imaging studies; identification of micro-organisms 91 

cultured from mediastinal fluid or tissues; or histopathological evidence of mediastinitis on tissue 92 

samples from the mediastinum[2, 3]. The most recent classification of DSWI is based on the depth 93 

and extent of the infectious process and correlates with the severity of the infection. A Type I 94 

infection involves the skin and subcutaneous tissues only, Type II either the sternum or ribs, Type III 95 

includes bone loss of either the sternum or ribs and finally Type IV, when the mediastinum itself is 96 

affected[4]. 97 



5 

 

Recent multi-center cohort studies and meta-analyses have reported that DSWI affects between 98 

0.5% and 2.2% of patients undergoing cardiac surgery [5–7] and is associated with a mortality rate of 99 

14% [5]. Mortality rates of elective cardiac surgery patients are five times higher if postoperative 100 

mediastinitis occurs [6]. Risk factors for DSWI can be either patient or procedure-related. The 101 

patient-related factors that increase the risk of developing DSWI are old age [2, 7], obesity, elevated 102 

preoperative creatinine, peripheral vascular disease [2, 6, 8], diabetes mellitus [2, 5], hyperglycemia 103 

in non-diabetic patients [6], pre-operative colonization with Staphylococcus aureus [9], chronic 104 

obstructive pulmonary disease, smoking, heart failure and female gender [2]. Procedure-related risk 105 

factors include the use of a ventricular assist device, transplant surgery [5, 6], the use of bilateral 106 

internal mammary artery grafts, prolonged length of surgery, the use of aortic cross clamping, redo 107 

surgery and finally on-pump perfusion [2, 8]. Tracheostomy is also considered as a risk factor for 108 

DSWI, with early percutaneous tracheostomy being at higher risk. [10, 11] 109 

 110 

Esophageal perforation 111 

As the esophagus is colonized by both commensal and hospital-acquired microorganisms, any loss in 112 

the integrity of the esophageal wall may result in mediastinitis. The data relating to esophageal 113 

perforation comes from large and recent multi-center cohort studies and systematic reviews. 114 

Iatrogenic perforation during endoscopy is responsible for 60% of all esophageal perforations [12, 115 

13] with the risk depending on the type of procedure performed. Pneumatic dilatations are 116 

associated with a 2-6% risk of esophageal perforation, stricture dilatation with a 0.09-2% risk and 117 

diagnostic procedures with 0.03-0.11% risk [12]. Furthermore, abnormal esophageal tissue is found 118 

in half of all of the cases of endoscopic perforation [13]. In the healthy esophagus, perforation 119 

usually occurs in areas of natural anatomical weakness such as Killian’s triangle, the cricopharyngeal 120 

region and the esophagogastric juncture [12]. Spontaneous perforation (including Boerhaave’s 121 

syndrome) represents between 8 to 33% of all esophageal perforations [12, 14] whilst traumatic and 122 
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malignant perforations represent 17% of cases [13, 14]. With an annual incidence of 3.1/million, 123 

esophageal perforation is rare  with a reported mortality of up to 20% [13]. Whilst late diagnosis is a 124 

major factor associated with patient death [12], so elusive is the diagnosis that almost 20% of cases 125 

are only diagnosed at autopsy [13]. 126 

Perforation can also occur due to failure of a surgical anastomosis. This life-threatening post-127 

operative complication occurs in up to 30% of esophageal anastomoses with a mortality rate of 2-128 

12% [15]. The risk of such a failure is associated with a cervical anastomosis, female gender and pre-129 

operative smoking [15]. Anastomotic leak can be graded as follows: Grade I (radiologically evident, 130 

no clinical sequelae); Grade II (minor clinical sequelae); Grade III (major clinical sequelae); and Grade 131 

IV (necrosis of the conduit) [15]. Whilst there is a paucity of data concerning the success of various 132 

treatment options for each grade of leak, it is clear that an anastomotic leak often requires 133 

protracted treatment in the ICU, a long hospital stay and multiple interventions. Furthermore, it has 134 

a lasting impact on the patients’ quality of life, consumes a large amount of hospital resources and is 135 

associated with high overall costs [16–19].  136 

 137 

Descending necrotizing mediastinitis (DNM) 138 

DNM describes a serious infective process that originates from the ears, nose or throat and spreads 139 

inferiorly into the mediastinum via connective tissues planes. It can be defined by the presence of a 140 

severe oropharyngeal infection with concurrent radiological features that suggest mediastinitis [20, 141 

21]. As with other forms of mediastinitis, DNM can be classified into Type I (localized), Type IIa 142 

(diffuse, extending into the lower anterior mediastinum) and Type IIb (diffuse, extensing into both 143 

the anterior and posterior lower mediastinum) [22] (Figure 3).  144 

DNM is caused by odontogenic (36-47%), pharyngeal (33-45%) or cervical (15%) infections. In 6% of 145 

cases, the source of infection is unknown [1, 21]. As listed in Table 1, the main risk factors for DNM 146 

include impaired immune function, diabetes, the use of oral glucocorticoids and reduced tissue 147 
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oxygenation caused by heart failure, respiratory insufficiency and peripheral artery occlusive disease. 148 

As a result, only 13% of DNM patients have no underlying comorbid illness [23]. The regular use of 149 

non-steroidal anti-inflammatory drugs is not thought to be a contributing factor [24]. The mortality 150 

of DNM is high and reported to be between 15 and 30% [1, 21, 23] with a higher risk of death 151 

associated with a delay in diagnosis, inadequate surgical drainage of the mediastinum [23], advanced 152 

age, increasing ICU severity scores and higher a grade of DNM [1]. Epidemiology of DNM is also based 153 

on recent multi-center cohort studies and systematic review. 154 

 155 

Acute hematogenous mediastinitis, rare mediastinitis etiologies 156 

A rare cause of acute mediastinitis is primary mediastinitis caused by hematogenous spread from a 157 

remote infection. Although typically found in ICU patients, there are only a few case reports that 158 

describe this process [25, 26]. As a result, the etiology is poorly understood and treatment modalities 159 

not elaborated. Also, any cause of esophageal or broncho-tracheal perforations can be a potential, 160 

yet uncommon, cause of mediastinitis.       161 

 162 

Diagnosis and management  163 

Diagnosis  164 

Clinical presentation 165 

Signs of mediastinitis are non-specific and largely depend on the underlying etiology. They consist of 166 

an infective process causing fever, chills and tachycardia. Although pain is often masked in the ICU 167 

patient, if it is present it can often help identify the site and thus underlying cause of the infection. 168 

When an ear, nose or throat infection is present, a trismus, or lockjaw, can also sometimes be found. 169 

A systemic inflammatory response syndrome often develops abruptly although the speed of onset 170 

depends on both the underlying etiology and patient characteristics. Early diagnosis of mediastinitis 171 
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is critical as it allows for prompt antibiotic therapy to be started and surgical intervention to be 172 

performed [21].  173 

 174 

Laboratory findings 175 

Although laboratory findings are non-specific, an elevated leukocyte count, C-reactive protein and 176 

procalcitonin level are often found. Additionally, a progressive thrombocytopenia may reflect 177 

worsening sepsis. Evidence of disseminated intravascular coagulation may also be present.  178 

 179 

Imaging  180 

When mediastinitis is suspected, contrast enhanced computed tomography (CT) of the neck and 181 

chest is the imaging modality of choice in order to confirm the diagnosis. Not only is a CT scan highly 182 

sensitive for identifying the underlying cause of the mediastinitis, but the extent of the infectious 183 

process can also be gauged. This is vital in planning potential surgical interventions [27] (Figure 4).  184 

Despite the high sensitivity of cross-sectional imaging, it should be noted that in the setting of DSWI 185 

diagnosing mediastinitis can be challenging due to the inflammatory changes that occur following 186 

surgery. In this situation, a repeat CT scan and/or scintigraphy may be useful in assessing for 187 

evidence of disease progression [28].  188 

Microbiological sampling 189 

In addition to cross-sectional imaging, the microbiological diagnosis of mediastinitis is critical in order 190 

to adapt the antimicrobial therapy accordingly. Blood cultures should ideally be taken and either 191 

tissue or fluid samples obtained prior to the initiation of antibiotic therapy. This may require 192 

aspiration from deep abscess cavities or debridement of infected sternal or mediastinal tissues [29, 193 

30]. In more severe cases, pleural fluid or broncho-alveolar secretions may also be required [31]. 194 

When taken alone, superficial wound cultures should be interpreted with caution as they may 195 

represent wound colonization rather than infection and lead to inappropriate antibiotic therapy [30].  196 
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 197 

Microbiological epidemiology. 198 

Mediastinitis after cardiac surgery -  199 

The majority of patients with postoperative mediastinitis develop monomicrobial infections. In a 200 

French study that included 309 patients admitted to the ICU for post-cardiac surgery mediastinitis, 201 

262 (84.7%) were monomicrobial [32]. The most common bacteria isolated were methicillin 202 

susceptible Staphylococcus aureus (MSSA) (31.9%), Enterobacteriaceae (25.8%), coagulase negative 203 

Staphylococcus (CoNS) (18.7%), Streptococcus spp. (8.5%), methicillin resistant S.aureus (MRSA) 204 

(6.9%) and non-fermenting Gram negative bacteria (1.9%). In a Chinese study on a similar cohort of 205 

patients, the organisms isolated were Gram negative bacteria (55.4%), MSSA (20.4%), CoNS (14%), 206 

MRSA (5.7%) and fungi (3.8%) [33]. Amongst the Gram negative bacteria, Acinetobacter baumanii, 207 

Pseudomonas aeruginosa, and Enterobacter cloacae exhibited 100%, 15%, and 0% resistance to 208 

ceftazidime respectively, 100%, 22.5% and 40% resistance to piperacillin-tazobactam, and 80%, 209 

17.5%, and 0% resistance to carbapenem [33]. In a Brazilian series including 92 patients with post-210 

cardiac surgery mediastinitis [34], 33 patients (35.8%) were infected with carbapenem-resistant 211 

Enterobacteriaceae, amongst which 15 (45%) were also resistant to colistin. The discrepancy 212 

between the different cultures and sensitivities of the microbiological flora identified may be 213 

explained by local ecologies and institutional antibiotic policies.  214 

Sporadic outbreaks of unexpected organisms, such as Candida spp. [35] and Legionella spp. [36], 215 

have also been found to cause DSWI following cardiac surgery, as have Nocardia spp. [37], 216 

Mycoplasma hominis and Mycobacterium tuberculosis [38, 39]. Mycobacterium chimaera as a 217 

causative agent, thought to originate from a contaminated heater-cooler device used in bypass 218 

surgery, has also been described [40]. 219 

Mediastinitis secondary to esophageal perforation 220 
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The microorganisms responsible for mediastinitis secondary to esophageal perforation depend on 221 

several factors including the site of perforation, the clinical status of patient, the use of enteral 222 

nutrition and of gastric acid suppression, the degree of immunosuppression and a history of recent 223 

antibiotic exposure. In non-intubated, healthy adults who has not recently received antibiotics, 224 

organisms in the upper esophagus are essentially identical to those in the oropharynx and include 225 

streptococci (including S.salivarius, S.mutans, S.mitis, S.sanguinis and S.anginosus), Neisseria spp., 226 

Haemophilus spp. and anaerobes such as Prevotella spp. or Fusobacterium spp. [41]. In those who 227 

are critically ill and have been exposed to recent antibiotic therapy, the normal oral flora is rapidly 228 

replaced by aerobic Gram negative bacteria, S. aureus, and Candida spp. [42]. 229 

Descending necrotizing mediastinitis 230 

Unlike the monobacterial infections of DSWI, mediastinitis caused by DNM is typically polymicrobial 231 

and consists of the normal resident flora found on the mucosal surfaces of the oral cavity, upper 232 

respiratory tract, ears and eyes. However, in those who are critically ill with odontogenic infections, 233 

less than 25% of blood and tissue cultures are positive [43]. This may reflect the finding that the 234 

patients referred from the community to the hospital with odontogenic infections are likely to have 235 

received a course of antibiotics prior to their admission [44].  236 

The pathogens found in odontologic infections commonly include Streptococcus spp., S.aureus, 237 

P.aeruginosa and Escherichia coli [43]. Most dental abscesses also harbor oral anaerobes including 238 

Peptostreptococcus spp., Fusobacterium nucleatum, Prevotella spp. and Actinomyces spp. [45]. 239 

Infections arising from the pharynx frequently contain oral anaerobes, such as Fusobacterium 240 

necrophorum and facultative streptococci including S.pyogenes [46]. H.influenzae may also be found 241 

in parapharyngeal or retropharyngeal abscesses [47]. 242 

Otogenic infections frequently involve streptococci, obligate anaerobes, S.aureus and P.aeruginosa 243 

[48]. Infections arising from chronic suppurative sinusitis tend to involve S.pneumoniae, H.influenzae, 244 
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Moraxella catarrhalis, S.aureus and obligate anaerobes [47]. The distribution of these bacterial flora 245 

is described in Table 2. 246 

 247 

General principles of management 248 

Although the management of mediastinitis depends on the underlying etiology, several elements of 249 

care are generic to all patients. Mediastinitis is a severe infection that often evolves into septic shock. 250 

In patients with DNM, there is a correlation between both the time to ICU admission and the ICU 251 

severity scores on admission to the unit with the overall mortality [1]. Moreover, septic shock is an 252 

independent predictor of mortality [21].  253 

Airway compromise should be anticipated early especially in cases involving the neck and upper 254 

mediastinum. Due to trismus and local swelling, both laryngoscopic visualization and anterior access 255 

to the airway may be compromised. Guidelines dictate that the airway should be managed by an 256 

expert anesthesiologist with an alternative plan for airway control clarified beforehand. Involvement 257 

of an expert otolaryngologist and/or maxillo-facial surgeon in planning intubation is encouraged and 258 

they should also be present at the time of intubation should efforts at endotracheal intubation fail 259 

[49–51].  260 

 261 

Antimicrobial therapy 262 

The antimicrobial treatment of mediastinitis should follow the good practice principles of empirical 263 

antimicrobial therapy in ICU patients [52, 53]. Microbiological samples should ideally be collected 264 

prior to the administration of antibiotics although treatment should not be unduly delayed [53]. In 265 

mediastinitis, specific data regarding the efficacy of antimicrobial therapy are scarce and hence the 266 

following recommendations, summarized in Table 3, are based on expert opinions.  267 
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In mediastinitis secondary to DSWI, empirical antimicrobial therapy should cover MSSA, skin 268 

commensals and gastrointestinal Gram negative bacteria [6, 54]. We recommend a broad-spectrum 269 

beta-lactam penicillin, such as piperacillin/tazobactam, with the addition of a glycopeptid or 270 

oxazolidinone if MRSA or methicillin resistant CoNS stains are suspected. 271 

In patients with mediastinitis after esophageal perforation, intravenous broad-spectrum antibiotics 272 

should cover the aerobes and anaerobes that are commonly found in the upper digestive tract and 273 

may include piperacillin/tazobactam or a third-generation cephalosporin with metronidazole [2, 12]. 274 

We suggest that this treatment should be continued for at least seven days after the drainage of fluid 275 

collections and repair/healing of the perforation.  In more severe infections or complex patients, 276 

although not supported by data from randomized studies, we suggest considering the use of an 277 

empirical anti-fungal. Specifically, we recommend initiating echinocandin if three out of the four 278 

following criteria are present: Septic shock; female gender; previous upper gastrointestinal surgery; 279 

and previous recent antimicrobial therapy lasting more than 48 hours [55].  280 

In mediastinitis secondary to DNM, empirical antimicrobial therapy should cover those aerobic and 281 

anaerobic bacteria commonly associated with ear, nose and throat infections. Although there are no 282 

standardized regimens described in the academic literature, a third-generation cephalosporin with 283 

metronidazole [21] or a combination of piperacillin/tazobactam and clindamycin is suggested [56].  284 

Once microbiological samples have been obtained, broad-spectrum antimicrobial therapy can be 285 

initiated until such time that it can be tailored according to the subsequent microbiological findings 286 

[57]. The ideal duration of antimicrobial therapy in mediastinitis is not well defined. Nevertheless, 287 

the literature consistently suggests that a long course of treatment lasting between 14 to 21 days is 288 

required [2, 12, 21]. A course of six weeks is recommended when foreign bodies, such as sternotomy 289 

wires, are present [58]. Whilst the use of serial CT imaging and biochemical markers of infection can 290 

be helpful in monitoring the success if antibiotic therapy, the level of evidence supporting this 291 
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approach is limited [59]. Therefore, patients require close observation with the dosing, duration and 292 

regimen of antimicrobial therapy changed as required.  293 

 294 

Surgery 295 

Control of the infectious source and debridement of affected tissue are the cornerstones of the 296 

surgical treatment of mediastinitis. The surgical strategy is determined according to the cause and 297 

extent of the underlying disease. This can be best appreciated on cross-sectional imaging. A delay 298 

between diagnosis and surgical intervention is known to be associated with poor outcome and as 299 

such should not exceed 24 hours [2].  300 

DSWI requires early operative intervention for the debridement of necrotic tissues and the removal 301 

of sternal wires. If sternal instability is present and healthy bone stock lacking, surgical closure can be 302 

ultimately achieved using muscle or omental flaps [2]. In both DNM and esophageal perforation, 303 

priority is given to treating the causative lesion with concurrent generous cervical and mediastinal 304 

drainage. Figure 5 shows the classical drainage required for DNM.  305 

Endoscopic management of esophageal perforations or anastomotic leakage with stents has been 306 

described in the literature and is an acceptable option if expertise is available [12, 60, 61]. In certain 307 

situations, endoscopically placed negative pressure wound therapy has shown promising results [62]. 308 

However, due to the small cohorts studied and the clinical heterogeneity of the patients included, no 309 

evidence based treatment strategy can be composed based on the existing literature.  310 

For localized infections of the neck and upper mediastinum, fascial planes can often be satisfactorily 311 

opened by means of a cervicotomy. Should the anterior mediastinum need to be debrided, a median 312 

sternotomy may be required. However, in order to prevent subsequent sternal osteomyelitis, a 313 

generous bilateral anterolateral thoracotomy may be more appropriate.  If local expertise is 314 

available, video assisted thoracic surgery has also been used effectively [63]. Should the patient need 315 



14 

 

more drastic debridement, a clamshell thoracotomy offers excellent exposure to the entire 316 

mediastinum as well as both pleural cavities. If the posterior mediastinum needs to be accessed, a 317 

posterolateral thoracotomy may be more appropriate. Any sign of clinical or biochemical 318 

deterioration should be identified early as it may indicate the need for subsequent surgical re-319 

intervention.  320 

 321 

Supportive measures 322 

Several of the supportive measures associated with the treatment of mediastinitis are of particular 323 

importance and are described in Table 4. Regarding DSWI, routine pre-operative decolonization of 324 

nasal S. aureus is beneficial [64] and is included in international guidelines as part of the pre-325 

operative prophylactic care bundle for patients undergoing thoracic surgery [65]. Should 326 

debridement result in a wound that is not amenable to surgical repair, negative pressure wound 327 

therapy is now well recognized and widely used for the closure of complicated sternal wounds that 328 

may still be infected. This strategy is safe and effective for both Type I and Type II DSWI and may also 329 

have a role preventing disease progression that could result in gross mediastinitis [2]. Whilst the use 330 

of open dressings with granulated sugar [66] and treatment with hyperbaric oxygen therapy [67] 331 

have also been described, the quality of the evidence supporting these approaches is either low or 332 

very low. 333 

Adequate calorie intake is critical for preventing a catabolic state and is closely related to successful 334 

wound healing. However, as those patients with either esophageal perforation or anastomotic leak 335 

are often nil by mouth for long periods of time, either an endoscopically or radiologically placed 336 

naso-jejunal feeding tube or formal surgical jejunostomy should be used for enteral feeding in stable 337 

patients [2, 68]. If enteral nutrition will be contraindicated for a prolonged period of time, total 338 

parenteral nutrition should be used. We also recommend intravenous proton pump inhibitor therapy 339 

for between two to three weeks [2, 12].  340 
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The main supportive measure of DNM is airway management. Due to the difficult nature of the 341 

airway in this subset of patients, national and local guidelines regarding difficult airway management 342 

must be thoroughly followed. Early tracheotomy should be considered and is both useful for securing 343 

the airway as well as opening the fascial planes of the neck [2]. Early airway support is also 344 

advantageous as on average patients will need more than three surgical procedures during the 345 

course of their illness [21]. 346 

 347 

Conclusion and perspectives 348 

Mediastinitis is a life-threatening infection with significant associated morbidity and mortality. The 349 

diagnosis relies on both thorough clinical examination and early cross-sectional imaging. Subsequent 350 

management depends on the underlying etiology and can be divided into DSWI, esophageal 351 

perforation and DNM. Identification of the causative bacteria is critical in order to appropriately 352 

direct antimicrobial therapy although the responsible pathogens vary according to anatomical 353 

location making empirical treatment challenging. Surgery and supportive measures should aim to 354 

reduce the inoculum of pathogens by providing adequate drainage and debridement.  355 

As mediastinitis is a relatively rare entity, the literature supporting treatment options is scarce and 356 

often focuses on a single etiology or treatment modality. In this article we have collated this evidence 357 

and reviewed the different etiologies as well as treatment options of acute mediastinitis with a 358 

particular focus on the microbiological epidemiology. Future research in larger cohorts of patients is 359 

needed to better understand the treatment of acute mediastinitis in order to reduce both the 360 

morbidity and mortality of this difficult disease.   361 
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Table 1. 

Risk factors for mediastinitis 

Etiology Patient related risk factors Procedure related risk factors 

DSWI Old age Use of ventricular assist device 

Obesity Transplantation surgery 

Elevated creatinine Redo surgery 

Peripheral vascular disease Bilateral internal mammary artery graft 

S.aureus colonization Length of surgery 

Diabetes mellitus Aortic cross clamping 

Hyperglycemic episodes Length of on-pump perfusion 

Chronic obstructive pulmonary 

disease 

 

Smoking  

Heart failure  

Female gender  

Esophageal perforation Abnormal esophageal tissues Pneumatic dilatation 

Anastomotic leakage Female gender Cervical anastomosis 

DNM Smoking Circumference and surface of defect 

Sepsis Extent of the defect 

Time from diagnosis  

Impaired immune function  

Reduced tissue oxygenation  

Oral intake of glucocorticoids  

 



Table 2.  

Microbiological flora of mediastinitis according to disease etiology  

Type of infection Deep sternal wound infection Descending necrotizing 

mediastinitis 

Esophageal perforation 

Gram positive  Methicillin-susceptible S. 

aureus 

Coagulase-negative 

Staphylococcus 

Streptococcus sp. 

Methicillin-resistant S. aureus 

Streptococcus sp. 

S. aureus 

Streptococcus pyogenes 

Streptococcus pneumonia 

Peptostreptococcus 

Viridans streptococci 

including S. salivarius, S. 

mutans, S. mitis, S. 

sanguinis, S. anginosus 

 

Gram negative  Enterobacteriacae 

Non-fermenting bacteria 

including Pseudomonas 

aeruginosa and Acinetobacter 

baumanii 

Hemophilus influenza 

Pseudomonas aeruginosa 

Escherichia coli 

Moraxella catarrhalis 

Fusobacterium sp. 

Prevotella sp. 

Neisseria sp. 

Hemophilus sp. 

Prevotella sp. 

Fusobacterium sp. 

Others Candida sp. Actinomyces  

 



Table 3.  

Suggested antimicrobial therapy for mediastinitis according to disease etiology 

Type of infection Deep sternal wound 

infection 

Descending necrotizing 

mediastinitis 

Esophageal perforation 

First line  “Piperacillin/Tazobactam” 

or  

“Third-generation 

cephalosporin”  

+ 

“Glycopeptid or Linezolid” 

“Third-generation 

Cephalosporin  

+ 

 Metronidazole” 

“Piperacillin/Tazobactam” 

or  

“Third-generation 

Cephalosporin  

+ 

 Metronidazole” 

Optional .  Antifungals 

 



Table 4. 

Main Supportive measures for the treatment of mediastinitis  

Etiology Action Management 

Deep Sternal Wound Infection Prevention Pre-operative antibiotic prophylaxis 

Routine S.aureus eradication 

Perioperative glycemic control 

Wound Management Negative pressure wound therapy 

Esophageal perforation Nutrition Early enteral nutrition when feasible  

Total parenteral nutrition if needed 

Pharmacological Proton pump inhibitors 

Interventional Endoscopic management 

Negative pressure wound therapy 

Descending necrotizing mediastinitis Airway Management Early tracheotomy 

 




